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Reference activities, e.g., total CK; (b) typical electrocardiographic changes; (c) a history of chest pain consistent with anterior myocardial infarction. However, an increased plasma CK value and chest pain suggestive of ischemic heart disease are also common in patients with primary hypothyroidism. Because ischemic heart disease and primary hypothyroidism are both relatively common clinical presentations, it is important for clinical chemists to monitor carefully the diagnostic interpretation placed on "cardiac enzyme" results, particularly by their junior clinical colleagues. The following cases illustrate the typical results and diagnostic pitfalls that can be encountered in hypothyroid patients.
Case 1
A 52-year-old woman was admitted to hospital for investigation, after the sudden onset of moderate pain in the central chest while sitting at home. The attack lasted only a few minutes, with the pain being sharp and radiating to the throat. She had experienced several similar episodes during the previous three months. 
Comment:
The results for CK and LDH were among the first available on the day of admission and raised speculation among junior medical staff that the patient had suffered a myocardial infarction. Repeat enzyme tests were requested for the next day.
Final diagnosis:
Primary hypothyroidism, prolapse of mitral valve.
Case 2
A 67-year-old woman was admitted for investigation of shortness of breath.
Clinical history/examination:
The patient had been treated for hypertension by her local doctor for three years. She now complained of three months of non-productive cough, shortness of breath for the previous two weeks, a sudden decline in exercise tolerance, and one week of orthopnea. Her medication included an antihypertensive, a diuretic, and a potassium supplement.
Examination showed an obese woman with pitting edema below the knees, puffy eyes, and a hoarse voice. She had a regular pulse of 84/mm, and an oral temperature of 38.6 #{176}C. She was admitted to a general medical ward for investigation of congestive cardiac failure and hypothyroidism. 
Case 3
A 52-year-old man was admitted to hospital for investigation of a sudden loss of hearing in his left ear.
Clinical history/examination: The patient had suffered some decline in hearing ability over the previous 18 months.
Examination revealed a grossly obese man with a large head and hands, a hoarse voice, dry and scaly skin, enlarged tongue, and sparse body hair. He complained of cold intolerance, loss of libido, and occasional headaches. He had a regular pulse of 70/mm, and an oral temperature of 36.6 #{176}C.
The provisional diagnosis included hypothyroidism, acromegaly, or hypoandrogenism, and the patient was admitted for endocrine studies. Results of the relevant chemistry tests, done as part of a screening procedure on admission, are shown below. 
Case 4
A 61-year-old woman was referred to hospital by her local doctor for investigation of chest and back pain.
Clinical history/examination:
The patient had been treated unsuccessfully for hypercholesterolemia with clofibrate, and complained of years of back pain, which had worsened recently. She was also taking an anti-anxiety drug (diazepam) for depression.
Physical examination revealed a slow manner and speech, and a short, unsteady gait. Comment: Initial clinical assessment suggested that the back pain resulted from a vertebral injury incurred 20 years previously, the unsteady gait might reflect a cerebral lesion, and the slow speech and mentation could be ascribable to the diazepam.
Although an electrocardiographic tracing showed no abnormality and the patient no longer had the chest pain, the grossly abnormal values for "cardiac" enzymes were noted as requiring further intensive investigation. Subsequent LDH isoen.zyme electrophoresis revealed a normal pattern.
Final diagnosis. Primary hypothyroidism, and back pain due to an old vertebral (L-3) compression injury plus degenerative changes to other vertebrae.
Discussion
In cases 1, 2, and 4 the junior medical staff responsible for the initial work-up of the patients were unaware that plasma CK and LDH activities could be increased in hypothyroidism, and this compromised their ability to interpret the diagnostic data correctly.
Plasma enzyme activities that have been reported to be increased in primary hypothyroidism include CK, the aminotransferases (EC 2.6.1.1, 2.6.1.2), aldolase (EC 4.1.2.13), and LDH (2-6). In one study, the total number of abnormal activities of these enzymes found in plasma samples from a small group (16-26) of hypothyroid patients was 96, 84, 60, 68 and 37%, respectively (7) . Of these, only CK was markedly high, ranging up to 1800 U/L. In another CK isoenzyme analysisin sixcasesof primary hypothyroidism showed only the MM isoenzyme to be present in four patients, and MM with a trace of MB in the other two (8) , confirming previous studies that indicated skeletal muscle to be the major source of the increased plasma CK activity (7, 12) .
Primary hypothyroidism is associated with an increased incidence of arteriosclerosis.
Therefore it is not uncommon for some of their presenting clinical features to be suggestive of ischemic heart disease or myocardial infarction. The dangers to patient welfare of misdiagnosing hypothyroidism as a myocardial infarction are obvious, and therefore in cases of suspected myocardial infarction where the diagnostic features are weak, atypical, or conflicting it is probably of diagnostic benefit to measure CK isoenzymes in all cases where the total CK activity is increased.
It is important that the clinical chemist take some responsibility for how his laboratory tests are used for patient care. Therefore he must ensure the ongoing education of himself and his junior clinical colleagues in the interpretation and use of laboratory tests.
